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验材料，选择 DM 为有机磷农药为污染物和诸多分析技术研究 DM 对牡蛎生殖
腺和鳃所产生的毒性效应。 





物歧化酶(SOD)酶活性进行分析，实验结果表明，在 2 mg/L 乐果的胁迫下，随着




鳃中表达的应激差异蛋白. 在生殖腺中已鉴定出 12 个差异蛋白，其中 9 个蛋白




HSTF 等表达量上调，而 FAD 依赖的氧化还原酶和 Cavortin 表达量却下调。DNA

















期调控相关蛋白 Cdc2 和 Megator 表达量下调，14-3-3 蛋白表达量上调。能量代
谢相关的蛋白中，Malate dehydrogenase 表达量下调，而 Glutamine synthetase 表
达量上调。采用 Real-time PCR 技术进一步佐证 Cavortin、14-3-3、Ribosomal S2，
Malate dehydrogenase 等差异蛋白的 mRNA 表达量的变化趋势，其中这些差异蛋
白对应的 mRNA 表达量变化趋势与双向电泳凝胶板上的差异蛋白变化趋势很相
似。还选用 Western Blot 技术验证了 14-3-3 蛋白表达水平的上调趋势，进一步佐
证了采用蛋白组学技术筛选出的差异蛋白可信度。 
本论文所获得的研究结果有助于进一步深入探索乐果的毒理学机理，所筛选
出来部分差异蛋白(如 14-3-3 和 Carvotin 蛋白)，易于检测，对乐果效应表现出较
高敏感性，适合作为监测海水中有机磷农药污染程度及产生危害性的生物标记物
之一，具有潜在应用价值。 































Dimethoate (DM) is one of the most widely used organ phosphorus pesticides 
(Opps). Overuse of Opps has caused serious environmental pollution in the 
environment. Opps in soil was spread by rivers and flowed into the sea finally. Opps 
can be accumulated in many mariculture products especially the oyster and will be 
absorbed by human through food chain. However, the researchs about the toxicity of 
the Opps were mainly carried out in brain, there were still few papers about the 
reproductive and respiratory toxicity of Opps to Aquatic organisms. This paper used 
the DM as Opps, and used a series of experimental methods to study the toxicity of 
DM to gonad and gill of the oyster. 
Using 1mg/L, 2 mg/L, 5 mg/L DM treated oyster for 48 h, the GC results showed 
that there were varying degree of dimethoate residues in both the gonad and gill of the 
oyster. The residues of DM increased with the concentration of environmental DM. 
This result indicates that DM can be accumulated in oyster and diffused into the gill 
and gonad, and will impair the biological function of gill and gonad and cause many 
differentiation proteins. Analyzing the CAT and SOD activity of oyster, the results 
showed that the CAT activity and SOD activity both raised first and then decreased 
with the time extends. This indicated that DM can trigger the stress response of oyster 
then triggered a series of subsequent effect, including the generation of the 
differentiation proteins. 
Use the proteomics and related technology to select the differentiation protein in 
the gill and gonad under DM exposure. There were 12 differentiation proteins in the 
gonad. Among those differentiation protein, 9 proteins were down-regulated and 3 
proteins were up-regulated. There were 14 differentiation proteins in the gill. Among 
those differentiation protein, 11 proteins were down-regulated and 3 proteins were 
up-regulated. According to the protein database and related papers, these proteins 
were related to the oxidative stress, energy metabolism, DNA replication, and cell 

















up-regulated, and FAD dependent oxidoreductase and cavortin were down-regulated. 
Among the proteins related to DNA replication and transcription, AGT was 
up-regulated and Ribosmal S2 was down-regulated. Among the proteins related to 
energy metabolism, Malate Dehydrogenase were down regulated and Glutamine 
synthetase were up-regulated. Real-Time PCR was used to further confirm the 
differentiation proteins such as Cavortin, 14-3-3, and Malate dehydrogenase, the 
results showed that change trends was almost the same as the trend of 2D PAGE. Use 
dthe Western Bloting to detect the up-regulation of 14-3-3, the result further 
confirmed the differentiation proteins. 
Our results can help find out the biological mechanism of the toxicity of DM. 
Some differentiation protein (Cavortin and 14-3-3) are easy to detect and showed high 
sensitivity to DM, can be served as the biomarkers for DM and have potential 
applications.  
























色或棕色油状液体，大多有大蒜味。其分子结构中含有 C-P 键或 C-O-P，C-S-P，
C-N-P 键的有机化合物。根据化学键的不同，有机磷农药可以分为 5 种类型：磷
酸酯类，一硫代磷酸酯类，二硫代磷酸酯类，膦酸和膦酸酯类，磷酰胺类和硫代
磷酰胺类等。由于 Opps 具有药效高，内吸作用强，易降解等优点。自 1990 年
以来，全世界有机磷农药的市场占有率达到全部农药的市场占有率 50% 以上
[1,2]。而在我国，有机磷农药同样被大量应用于农业生产中。数据显示，有机磷
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结合形成磷酰化酶，这时 Ache 分子便失去活性力而不能再催化水解乙酰胆碱 
(Acetylcholine, Ach)，一般将失去活性的磷酰化酶称为中毒酶抑制乙酰胆碱脂酶 
( Ache )，被抑制后的 Ache 失去了水解乙酰胆碱 ( Ach ) 的能力, 造成由胆碱能
神经末梢所释放的 Ach 大量蓄积,Ach 不能被及时分解而在突触间隙内堆积[15]。 
 
图1. 有机磷与胆碱酯酶间的生化反应方程 
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